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Prerequisites

W-1

basic knowledge in materials science and engineering; basic chemical processes

Module/course unit objectives

C-1

The course is aimed at gving an overview of advanced cheimila technologies. Student will be able to define basic processes,

including water purification, polymers and composites processing, oxidation processes, etc.

Course content divided into various forms of instruction

Number of hours

T-W-1 Technology of polymer fibres and nanofibres 2
T-W-2 Rubber technology 2
T-W-3 Thermoplastic elastomers technology 2
T-W-4 Polymer resins for composite materials 2
T-W-5 Advanced functional polymers for medical technologies 2
T-W-6 Technology of adhasives and pressure sensitive adhesive (PSA) materials 2
T-w-7 History and development of PSA materials technology, polymers suitable for PSA 2
T-W-8 Synthesis and modification PSA, crosslinking of PSA 2
T-W-9 Coating and testing of PSA performance, measurement of tack, peel adhesion, shear strength and 2
shrinkage
T-W-10 Industrial application of self-adhesive products 2
T-W-11 Production and application of the photoreactive materials for air purification 2
T-W-12 Modern technologies of water treatment 2
T-W-13 Advanced oxidation processes applied in water technology 2
T-W-14 Modern technologies of hydrogen production 2
T-W-15 Application of photovoltaic cells for energy production 2
T-A-1 Determination of polymer crystallinity 2
T-A-2 Determination of mechanical parameters of polymers and composites 4
T-A-3 Calculations of polymer crosslinking density 2
T-A-4 reverse engineering of polymeric materials 2
T-A-5 Evaluation of PSA's Tg 2
T-A-6 Selection of suitable monomers for PSA synthesis 2
T-A-7 Determination of average number of carbon atoms in alkyl groups 2
T-A-8 Modification of PSA using soft and hard resins 4



Advanced Chemical Technology

Course content divided into various forms of instruction

Number of hours

T-A-9 Calculations of yield of chemical reactions and processes appied in technology 4
T-A-10 Calculations of kinetics of chemical reactions used in technologial processes 2
T-A-11 Calculations of economics for selected technologial processes 2
T-A-12 Calculations of material balances for technologial processes 2
T-P-1 Industrial project on the synthesis and modification of thermoplastic elastomers 20
T-p-2 Industrial project of. the synthesis, modification and coating of pressure-sensitive adhesives (solvent- 20
based PSA, water dispersions PSA and hot-melts)
T-P-3 Performance of the material and energetic balances for selected technological installations 20

Student workload - forms of activity

Number of hours

A-W-1 Participation in lectures 30
A-W-2 Preparation for exam 30
A-W-3 Individual literature studies 30
A-A-1 Participation in classes 20
A-A-2 Preparation for classes 20
A-A-3 Individual tasks solving 20
A-P-1 Participation in project exercises 60
A-P-2 Development of project tasks 30
A-P-3 Writting and documenting the project 30
Teaching methods / tools
M-1 Lecture
M-2 Discussion
M-3 Projects writting
Evaluation methods (F - progressive, P - final)
S-1 F  |Written exam (lecture)
S-2 F  |Written project
Reference to the
. . Refe_rence to the learning outcomes Re_ference to . .
Designed learning outcomes designed for the e of| _ defined forthe || 1S90300 24 eS| e ves | Course content | 102gag | o o,
study part'ggui;?izenas o degree of "inzynier"
Knowledge
T-W-1  T-W-9
ChEn_1A_C18b_W01 W Tl
Student has knowledge in advanced chemical technologies, ChEn_1A_WO07 T-W-4 T-W-12
including water purification, oxidation, polymers synthesis and ChEn_1A_W12 |P6S_WG_TAll| P6S_WG_IA11| C-1 T-W-5 T-W-13 M-1 S-1
proce_ssing, u_seful .for solving basic tasks within the scope of ChEn_1A W14 T-W-6 T-W-14
chemical engineering T-W-7  T-W-15
T-W-8
Skills
T-A-1  T-A-9
ChEn_1A_U01 T-A2 T-A-10
ChEn_1A_U03 P6S_UO T-A-3  T-A-1l
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significance from the application point of view ChEn_1A_UO7 |P65_UW_TALL| P6S_UW_IAL4 A5 TPl M-3
ChEn_1A_U08 |P6S_UW_TA14 T-A-6 T-P-2
ChEn_1A_U16 T-A7 T-P-3
T-A-8
Other social / personal competences
ChEn_1A_C18b_K01 ChEn_1A K01 P6S KK T-P-1  T-P-3
Student is able to work in a group and perform as a group ChEn_1A_KO03 P6S KO c1 T-P-2 M-2 52
leader; he/she is able to estimate the time necessary to ChEn_1A_K04 P6S KR
acomplish the assigned tasks ChEn_1A K05 -

Required reading

1. D. Hull, T.W. Clyne, An introduction to composite materials, Cambridge University Press, Cambridge, 2012

2. H. Irie, D.A. Tryk, X. Zhang, Handbook of Self-cleaning Surfaces and Materials: from Fundamentals to Applicationss, Wiley-VCH Verlag

GmbH, 2011

3. M.I. Stefan, Advanced oxidation processes for water treatment: fundamentals and applications, IWA Publishing, 2017

4. S.C. Ameta Rakshit, Solar energy conversion and storage: photochemical modes, CRC Press, 2015

Supplementary reading

1. .M. Ward, S. Sweeney, An introduction to the mechanical properties of solid polymers, John Wiley & Sons, Ltd., Chichester, 2004
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